Measuring the quality of health care and using those measurements to promote improvements in the delivery of care, to influence payment for services, and to increase transparency are now commonplace. These activities, which now involve virtually all U.S. hospitals, are migrating to ambulatory and other care settings and are increasingly evident in health care systems worldwide. Many constituencies are pressing for continued expansion of programs that rely on quality measurement and reporting.
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In this article, we review the origins of contemporary standardized quality measurement, with a focus on hospitals, where such programs have reached their most highly developed state. We discuss some lessons learned from recent experience and propose a conceptual framework to guide future developments in this fast-moving field. Although many of the points we make are relevant to all kinds of quality measurement, including outcome measures, we focus our comments on process measures, both because these account for most of the measures in current use and because outcome measures have additional scientific challenges surrounding the need for case-mix adjustment. We write not as representatives of the Joint Commission articulating a specific new position of that group, but rather as individuals who have worked in the fields of quality measurement and improvement in a variety of roles and settings over many years.
A Brief His tory of Hospital Qualit y Me a surement and Rep or ting in the United S tates
Although the ubiquity of quality measurement and reporting makes it difficult to remember a health care landscape without them, these trends are remarkably recent. In 1998, the Joint Commission launched its ORYX initiative, the first national program for the measurement of hospital quality, which initially required the reporting only of nonstandardized data on performance measures. 1 In 2002, accredited hospitals were required to collect and report data on performance for at least two of four core measure sets (acute myocardial infarction, heart failure, pneumonia, and pregnancy) 2 ; these data were made publicly available by the Joint Commission in 2004.
When the program started, no consensus existed regarding the kinds of measures on which data should be gathered by hospitals, no data on quality of care were collected systematically by hospitals, and little information on nationally standardized measures of hospital quality was available to the public. Few hospitals used national data on quality measures to improve clinical care processes; in fact, hospitals strongly resisted collecting data on quality measures and reporting them publicly.
The changes over the past decade have been breathtaking. The National Quality Forum has endorsed more than 600 quality measures. 3 In 2004, the Centers for Medicare and Medicaid Services (CMS) began financially penalizing hospitals that did not report to the CMS the same performance data they collected for the Joint Commission, and in 2005, the CMS began its own public reporting. 4,5 Today, hospitals provide data to the Joint Commission from a selection of 57 inpatient measures; currently, 31 of these are publicly reported, and there are plans to add the remaining, newly implemented measures over time. 6, 7 The CMS also includes additional data on patient satisfaction and outcomes (death and readmissions) for common medical conditions such as pneumonia and heart failure. Because these quality-measurement and reporting programs were not implemented with the use of an experimental design, and virtually all U.S. hospitals participate in them, it is not possible to know how many of these improvements would have occurred in the absence of standardized measurement, Joint Commission accreditation requirements, public reporting, or the threat of Medicare payment penalties. On the other hand, no other national data on quality of which we are aware show such high levels of performance, nor are there other national examples of the greatly narrowed variation around high levels of performance that these data currently exhibit.
This quality-measurement and improvement effort is not without cost. Although some information can be collected relatively inexpensively from administrative data sets, many data elementsparticularly those that capture the granular clinical detail that make the data credible -require painstaking and expensive review of medical records, most of which are paper records. The requirements are such that a small industry of performancemeasurement-system vendors, extensively vetted and operating under stringent quality standards, supports the ORYX initiative. 9 The Joint Commission and the CMS have worked hard to ensure that in the case of the measures that are common to both programs, definitions and requirements for data collection are identical, allowing most data elements to be collected only once. ORYX vendors then submit the same data to both the Joint Commission and the CMS, satisfying both accreditation and payment requirements. 10 In other words, over the past decade we have learned that standardized data can be collected by thousands of hospitals to identify and implement substantial improvements in care. Although measure specifications must keep up with emerging and evolving science, these challenges have not proved to be insurmountable. We believe that the "proof of concept" phase of national quality measurement and public reporting has now been completed.
Room for Improvement
Despite the progress that has been made, even proponents of the national quality programs of the Joint Commission and the CMS identify room for improvement. To address legitimate concerns about the program, we propose that such programs now focus explicitly on maximizing health benefits to patients. Achieving this goal requires examining closely the roster of measures currently included in these programs, establishing criteria to separate measures that advance this goal from those that do not, and replacing poorly performing measures with better ones. To make these goals operational, we suggest that all quality measures used in national transparency and payment programs -both existing ones and proposed new ones -be vetted against four criteria.
First, a measure must be based on a strong foundation of research showing that the process addressed by the measure, when performed correctly, leads to improved clinical outcomes. We note here that a strong foundation means more than one study, however persuasive any single investigation might be. We do not expect that this evidence base will consist solely of data from randomized trials, though much of it will. We believe that a high bar, one that exceeds the typical standard used for the development of practice sounding board guidelines, is appropriate for measures that are used in national programs of quality measurement and improvement, since these programs affect thousands of hospitals and millions of patients. Fortunately, the state of the science has advanced to the point that we now have many measures from which to choose that meet this criterion. Second, the measurement strategy must accurately capture whether the evidence-based care has been delivered. For example, the Joint Commission and the CMS currently measure aspirin administration after an acute myocardial infarction by reviewing a medication-administration record (or its equivalent) -a measure that genuinely captures the process of interest. 11 On the other hand, we measure the presence of comprehensive discharge planning and of smokingcessation counseling by whether a clinician has checked off a box or otherwise documented that such activities occurred. We know that for patients with heart failure, comprehensive education at discharge and coordination of care after discharge lead to improvements in functional outcomes, reductions in emergency department vis- its, and fewer hospitalizations, 12 but our current measure is incapable of judging the quality of the process (i.e., whether the process is delivered with sufficient effectiveness to make improved outcomes likely). Organizations that wish to improve their performance record may be tempted to create clever discharge-instruction forms with just the right check-boxes and printed information summaries to satisfy the chart reviewers' rules concerning compliance with the measure, instead of doing the hard work of improving their clinical care. We were, therefore, not surprised when researchers recently found no relationship between hospital performance on the discharge-instruction measure for heart failure and readmission rates. 13 We need a better measure for this important process; until we find one, measuring a check-box serves only to give us a false sense of accomplishment and reward "gaming." Third, the measure should address a process quite proximate to the desired outcome, with relatively few intervening processes. Measures of appropriately administered medications meet this test, whereas the measure calling for an assessment of left ventricular function in patients with heart failure does not. With respect to the latter measure, although all patients with heart failure should have their ventricular function measured at some point, many other correctly performed clinical processes must occur after the test has been performed for the patient to have an improved outcome. The beneficial effect of processes as far upstream from outcomes as this one will be nullified if important processes closer to the outcome are not performed effectively. In such cases, we believe that the measurement of these processes is of little value, especially in the hospital inpatient setting. This criterion should be applied somewhat differently in ambulatory care settings, where it will be appropriate for some accountability measures to address processes that are quite upstream from outcomes, such as measures of the evidencebased use of mammography or Pap smears. Even in these cases, though, we believe that such upstream measures will be inadequate by themselves to serve as accountability measures. To provide a more complete assessment of quality, they should be coupled with measures of more downstream processes, such as the timeliness of follow-up and communication of results and the occurrence and appropriateness of definitive treatment when abnormal test results are found.
Fourth, the measure should have minimal or no unintended adverse consequences. Some evidence suggests that administering the first dose of an antibiotic to a patient with communityacquired pneumonia within the first several hours after the patient's arrival at the hospital improves outcomes. 14 However, the initial Joint Commission and CMS measure of that process (first dose of antibiotic within 4 hours [later relaxed to 6 hours] after arrival at the hospital) undoubtedly led to the inappropriate administration of antibiotics to patients who did not truly have pneumonia. 15, 16 Although "diagnostic uncertainty" was added to the measure criteria as a data element, permitting hospitals to exclude some such patients, the fundamental flaw in the measure remains. 16 In summary, measures currently used in national quality programs that do not meet the criteria for accountability measures include: three measures concerning smoking-cessation counseling -those for adults with acute myocardial infarction, adults with heart failure, and adults with pneumonia -and the measure concerning discharge instructions for patients with heart failure, because these measures fail to accurately capture the care process; a measure concerning the evaluation of left ventricular systolic function in patients with heart failure, because it is not sufficiently proximate to the outcome; and a measure calling for the initial administration of antibiotics in patients with pneumonia within 6 hours after the patient's arrival at the hospital, because it has the potential to cause adverse consequences (see Table A in the Supplementary Appendix, available with the full text of this article at NEJM.org).
A Way Forward -A Focus on Accountabilit y Me a sures
We believe that measures that meet all four criteria (Table 1) will have the greatest likelihood of improving patient outcomes. Therefore, although other measures may be useful for internal quality-improvement purposes, we propose that only those measures that meet all four criteria be used for purposes of accountability (e.g., for accreditation, public reporting, or pay-for-performance).
Of the 28 Joint Commission 2010 core measures that are aligned with Medicare, we believe that 22 meet all four criteria and could be deemed "accountability measures" (see Table B in the Supplementary Appendix). Achieving the goal of improving health outcomes requires, of course, that hospitals make improvements in the clinical processes of care assessed by these accountability measures. Experience to date shows that such improvement is taking place at an accelerating pace. Table 2 
Challenges in Implementing a Progr am of Accountabilit y Me a sures
Implementing these criteria presents several challenges to all the key stakeholders, but we believe that these challenges are manageable. We recognize that many current measures will not meet the stringent accountability criteria. We need to be certain that measures that do not qualify still remain available for other important purposes, when they are appropriate. For example, individual health care organizations could consider using them for their own quality initiatives. After local experimentation and modification, some may ultimately be added to the set of accountability measures.
There are other challenges as well. A narrow focus on quality measures in hospitals may miss the importance of postdischarge care for a patient -for example, a patient with heart failure. The proposed development of bundled payments and accountable care organizations may facilitate the development of inpatient and outpatient measures that are more integrated, which will be particularly useful when high-quality care requires the coordination of care across the continuum. As indicated earlier, the four criteria for accountability measures may require some adaptation for * Data are from the Joint Commission's hospital performance-measure data warehouse. † For data in this column, in each year, hospitals are included only if they reported a minimum of 30 cases across all their accountability measures. ‡ The numbers in this column represent the sum of all opportunities across all hospitals and all accountability measures. § The temporal trends were similar when the analysis was restricted to the subgroup of 2662 hospitals that reported data on acute myocardial infarction, heart failure, and pneumonia for all 8 years.
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sounding board the assessment of ambulatory care. We believe, however, that these criteria can serve as a useful framework for identifying accountability measures in nonhospital settings. Finally, the process of improving our system of high-stakes quality measurement requires perpetual vigilance. Although some unintended adverse consequences can be anticipated and avoided during the initial evaluation of a measure, others may not become evident until many hospitals use the measures. A vital part of this program, largely absent today, will be a formal process of assessing experience with the measures and using that information to improve the development of measures and decisions regarding deployment. 16 The Goal -Me a surement for Improvement
We call on all stakeholders that promulgate, support, or advocate for programs that use incentives of various sorts designed to promote quality in hospitals and health systems and among physicians to consider adopting this framework for accountability measures. For its part, the Joint Commission is incorporating this framework into its programs. We believe that the time is right for such a consensus to emerge. Far from the past attitude of resistance to all measurement, hospitals and physicians have embraced the measurement, and even the reporting, of robust and authentic quality metrics as an important mech anism to drive the improvement of clinical processes. In doing so, they have achieved substantial gains that have undoubtedly saved thousands of lives. Fortunately, as the science has advanced, we now have a surfeit of measures that meet all four accountability criteria with which to populate accreditation, public reporting, and pay-for-performance programs. Eliminating measures that do not pass these accountability tests and replacing them with ones that do will reduce unproductive work on the part of hospitals, enhance the credibility of the program with physicians and other key stakeholders, and increase the positive effect that all these programs will have on health outcomes for patients.
